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Editorial 


THE OPENING OF THE NEW BUILDINGS OF THE 
ROYAL VETERINARY COLLEGE BY H.M. THE KING. 


ALTHOUGH not yet quite completed—as there are still the Surgical Operating 
Theatres and quarters for the larger animals to be built, and the country annexe 
to be arranged for—it is gratifying to all who have so strenuously and willingly 
assisted the efforts made by those who planned the great scheme, to 
see the Phcenix-like rise (within so short a time) of the Royal Veterinary 
College from the derelict state, which had justly caused it to be designated a 
“National Disgrace,” into the present well-designed and equipped teaching 
School and Hospital, with their clinical and laboratory facilities ; which will enable 
Great Britain to again take its place amongst the veterinary teaching institutions 
of Europe and America. This could never have been accomplished in so short a 
time but for the help of many willing hands, as the task of raising some {285,000 
has involved much discrimination of method and much careful thought. When, 
too, it is realised that this has been done as an adjunct to the task of bringing the 
teaching up to concert pitch (for the student roll was only 130 in 1928, and in 
1936 the College had the full complement which could be admitted—and a waiting 
list of over 100—with the entries also already filled for 1937 and 1938), and 
a subscribers’ roll (to supply clinical material) which had increased from some 
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600 to nearly 3,000, one can leave it to the imagination of the reader to think of 
the difficulties which had to be overcome. 

At last, however, daylight is in sight, and the task of those who will now 
shoulder the burden will be light in comparison. 

That His Majesty the King will personally conduct the Opening Ceremony, 
which takes place on November oth, is one more token of the sympathy and help 
which the Royal Family have always shown towards any work which genuinely 
tends to alleviate suffering; not only of the human kind, but of the dumb 
creatures whose care, both in health and sickness, depends upon the temperament 
of their owners. The personal interest shown in the work by our President, 
H.R.H. the Duke of Gloucester, and by his noble predecessor the Duke of Con- 
naught has been tangible evidence that the term ‘“‘ Royal ”’ is no mere platitude 
when applied to the Royal Veterinary College ; and we are now on the threshold 
of a new era from which, however, with its greatly increased facilities, the agri- 
cultural community, as well as the profession, will expect a full return. 


HORSE PATIENTS IN CITY PRACTICES. 


In a further page we publish an article on a census of horses taken at 
certain drinking-troughs in London which will be of interest to those of our readers 
who have still retained a number of studs of horses within their practices ; and 
although these tables are naturally influenced by the weather and other things, 
they form a very interesting indication that it is still necessary for our veterinary 
colleagues to include the horse amongst the patients whose diseases and their 
treatment have to be considered. 


DINNER AND PRESENTATION TO SIR FREDERICK HOBDAY. 


A Complimentary Dinner will be held in theCollege Refectory on Tuesday, November 
16th, at 7.30, when a presentation from the Students’ Union will be made to Sir 
Frederick Hobday in recognition of his untiring efforts on behalf of the College. 
All veterinary surgeons are invited toattend, but itisrequested that no guests be brought, 
as space is strictly limited. Tickets, price 4s., may be obtained from the Dinner and 
Dance Secretary, Students’ Union Society, Royal Veterinary College and Hospital, 
London, N.W.1. 


ROYAL VETERINARY COLLEGE COMMEMORATION DANCE. 


A Dance, organised by the Students’ Union Society, will be held in the Great 
Hall of the new Royal Veterinary College Buildings on Tuesday, November gth, 
from 9 p.m. to 3 a.m., in celebration of the Opening by His Majesty the King in the 
morning. All veterinary surgeons and their guests are cordially welcomed to this 
function. Evening dress will be worn. There will be a running buffet, and dancing 
to the strains of a well-known West End orchestra. Tickets, 2s. 6d. each, may be 
obtained from the Dinner and Dance Secretary, Students’ Union Society, Royal 
Veterinary College, London, N.W.1. 
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General Articles 


PARASITIC GASTRITIS. THE TRANSFERENCE 
OF THE CAUSATIVE HELMINTHS FROM SHEEP 
TO CATTLE. 
By E. L. TAYLOR, 
Veterinary Laboratory, Ministry of Agriculture and Fisheries. 


THE demonstration of biological strains of parasitic nematodes where no 
morphological difference can be observed has been the subject of a number of 
publications during the last few years. The majority of these have been concerned 
with the strains of Ascaris lumbricoides from the pig and from man (reviewed by 
Martin, 1926, and by de Boer, 1935), but there have also been several observations 
on this subdivision of other nematode species ;_ biological strains of Ancylostoma 
caninum, one adapted to the cat and one to the dog, were clearly demonstrated by 
Scott in 1929 ; Vogel, in 1928, found a strain of Cyathostoma variegatum adapted 
to cranes, but not to geese, which are a common host of this species; Taylor 
(1928) demonstrated biological differences between Syngamus trachea, originating 
from chickens, and worms of the same species originating from starlings ; Ross 
carried out some investigations in 1931 which showed that bovine Haemonchus 
contortus can easily be transmitted to sheep, but that the same species of nematode 
of ovine origin is much less readily transmitted to cattle ; Sandground (1929) 
surmised the existence of biological strains in several species ; Schwartz (1926) 
raised the question of separate biological strains in Tvichuris trichura in man 
and in the pig; and Cameron (1930) discussed epidemiological evidence which 
led him to suspect the existence of biological strains of A. lumbricoides, T. trichura 
and Necator americanus in the human being and in the pig in the West Indies. 

These, several recorded observations suggest that the existence of biological 
strains among nematode species may not be at all uncommon, and where there 
is evidence of any marked difference in the adaptation of a species to what have 
been considered to be its proper hosts, this kind of biological variation is to be 
suspected. 

The circumstances of an outbreak of parasitic gastritis in yearling cattle that 
came to the writer’s notice a short time ago strongly suggested a biological differ- 
ence between the trichostrongyloid worms which cause parasitic gastritis in cattle 
and those which cause the disease in sheep. 

This outbreak occurred on a Wiltshire farm among thirty-seven cattle aged 
between eight and twelve months, which were grazing on forty acres of downland 
pasture. They were confined to that pasture, along with sheep, between early 
September and late December. Symptoms of disease appeared in November, 
and eight of the ten badly affected cattle died, a post-mortem examination of one 
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revealing a heavy infestation with Trichostrongylus axei, such as left no doubt 
as to the cause of death. Although there did not appear to be an undue amount 
of overcrowding, both sheep and cattle had concentrated on one particular patch 
of the down. This patch, which had been ploughed and re-sown a few years 
previously, was only six and a-half acres in area, and it is highly probable that 
parasitic gastritis developed as a result of the overcrowding on this part. 

A most interesting point of this outbreak, however, was the occurrence of 
fatal parasitic gastritis among the cattle while sheep in the same pasture remained 
perfectly healthy, suggesting the presence of a parasite adapted to cattle but not 
to sheep. 

An opportunity recently occurred at the Veterinary Laboratory of the Ministry 
of Agriculture, of putting the theory of separate strains of these parasites to the 
test. A half-acre plot of pasture on which no cattle had grazed for three years 
had been heavily infected with trichostrongyloid parasites of sheep origin for the 
purpose of carrying out an experiment on sheep. The infestation of this pasture 
was found to be unusually heavy, however, and too extreme to proceed with the 
intended experiment. The extent of the infestation of the plot was indicated by 
the severity of the disease which developed in twelve lambs that grazed there 
for a few days in the spring ; these lambs developed symptoms of parasitic gastritis 
within a week of being placed in the pen and on the ninth day had to be removed 
to the buildings where, although kept away from any chance of picking up further 
infection, they all died, within three weeks, of parasitic gastritis, 7.e., in little more 
than a month of their first exposure to infection. 

The infected pen was then left empty for one month, after which period two 
particularly healthy yearling cattle were placed there to ascertain whether the 
parasites were readily transferable to cattle, and whether disease would develop 
in them. At first it was thought that the cattle were resisting infection, they 
appeared to remain healthy, and at the end of the fourth week an examination 
of the faeces showed less than 50 eggs per gram to be present. During the fifth 
and sixth weeks, however, they lost condition at an increasing rate, marked diar- 
rhoea developed and the egg count rose to 500 eggs per gram in the one animal and 
1,000 eggs per gram in the other, both of these figures being regarded as high 
for cattle. 

During the following week the diarrhoea became profuse and the egg counts, 
doubtless as a result of the watery dilution of the feces caused by the diarrhea, 
fell to 400 eggs per gram in the one animal and 500 eggs per gram in the other. 
It was quite clear, however, that both of the cattle would die if allowed to remain 
in the infected paddock, and as they were required for other experimental work 
they were brought into the buildings, dosed with copper sulphate, and fed well. 
As a result of this they made a slow recovery, but they did not regain their normal 
healthy appearance until eight weeks later, when the egg count was found to have 
fallen to 50 eggs per gram in the one animal and to less than 50 eggs per gram in 
the other. 
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Two ewes were now placed in the same heavily infected pen, but remained 
perfectly healthy throughout the seven weeks in which they were kept there, 
suggesting that their resistance was greater than that of the yearling cattle. 
This relatively greater susceptibility of calves suggests an explanation for the 
observation on the Wiltshire farm mentioned at the beginning of this note. 
At the time of year when this outbreak occurred the sheep would all have reached 
the resistant age, and the calves were, presumably, the most susceptible animals 
in the pasture. 

The observations here recorded show quite clearly that the parasitic tricho- 
strongyles of sheep can readily be transferred to cattle under grazing conditions, 
and that parasitic gastritis is likewise transferable between these two kinds of 
farm animals. 

The evidence is strongly supported by observations recently reported by Stoll, 
who found transference to take place in the reverse direction, from cattle to sheep. 
Stoll described how worm-free sheep were placed on pasture where no sheep had 
been kept for several years, but where cattle known to be carrying an infection 
of eleven different species of worms had been grazing; and how it was subse- 
quently found that eight of these species, including Trichostrongylus axei, developed 
in a perfectly normal way in the sheep 

It therefore seems safe to assume that parasitic gastritis, caused by many of 
the species of trichostrongyloid nematodes at least, is transferable from sheep to 
cattle and from cattle to sheep. 

Summary. 

Some field observations suggest that the trichostrongyloid nematodes of 
sheep and cattle may belong to different biological species. The observations 
here recorded show, however, that not only can the parasites be transferred 
from sheep to cattle, but that this transference readily occurs, and that under 
agricultural conditions the disease ‘‘ parasitic gastritis ’’ may also be transferable 
from sheep to cattle. 
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OBSERVATIONS ON A HIGHLY FATAL VIRUS 
DISEASE OF FOWLS FROM EAST AFRICA. 


By J. R. HUDSON, B.Sc., M.R.C.V.S. 
Division of Veterinary Research, Kabete, Kenya. 


Introduction. 

DurinG November, 1935, a sick fowl was received at the laboratory from 
Mombasa. The European owner reported that for more than a year previously 
there had been a very heavy mortality among Indian and native-owned birds on 
Mombasa island. The disease had appeared in her own birds a week before 
writing and she now had but three left out of twenty-five that were not either 
dead or dying. The symptoms that had been noticed with the passing of vivid 
green and yellow fluid excreta, and in many cases a harsh cough. 

From the appearance of the sick bird on arrival it was at once evident that 
the disease was quite distinct from any of the usual infectious diseases of poultry 
that occur in Kenya. The bird was mopy, stood with the eyes closed and breathed 
in a peculiar manner. During inspiration the head and neck were extended 
upwards to the fullest extent and during expiration the neck was flexed so that 
the head dropped almost to the level of the crop. Occasionally breathing was 
accompanied by a rattling noise in the throat, and from time to time the bird 
gave a sharp cough. Examination of the box in which the bird was received 
showed that the walls, from the level of the back of the bird upwards were spattered 
with mucus. 

On the following day a healthy Australorp hen, No. 25, was placed in the box 
with the sick fowl. On the next day the sick bird was found dead. Post-mortem 
examination showed a slight watery discharge from the eyes and nose and a 
slight excess of mucus in the mouth and pharynx. The only definite lesion 
present was a marked diphtheritic deposit on the the floor of the larynx. The 
mucous membrane of the larynx was covered with fine hemorrhages and a few 
scattered hemorrhages occurred in the trachea. A rapid whole-blood agglutina- 
tion test for fowl typhoid gave a negative result and cultures from the liver 
yielded only a few colonies of B. caji. ° 

Bird 25 sickened and four days after being placed in the box died. The 
symptoms were similar to those shown by the original fowl. On post-mortem 
examination severe hemorrhage, necrosis and ulceration were found in the 
larynx and numerous petechie were present on the serous membranes, in parts 
of the alimentary tract and on the epicardium. The tongue, mouth and pharynx 
showed patches of ulceration with adherent diphtheritic material. 

On the day before that on which bird 25 died, a half-grown Rhode Island Red 
cockerel (54) was placed in the box. He sickened, showing very little difficulty in 
respiration, but gradually becoming comatose and losing the use of his legs. He 
gave a fairly well-marked temperature reaction and died on the fifth day after 
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exposure. Post-mortem examination revealed a few scattered ulcers covered 
with necrotic material in the mouth and pharynx. There were large hemor- 
rhages covering the ventral portion of the laryngeal mucosa. 

By this time it had become evident that the disease could also be transmitted 
by inoculation. The larynx of the bird received from Mombasa, after two days’ 
storage in the ice-chest, was washed in a little sterile saline. A little of the 
saline was then instilled into the larynx of fowls 62 and 74. The former died 
four days later showing only mild lesions, and the latter died on the sixth day 
with well-marked characteristic lesions. The brain of the Mombasa fowl, after 
two days’ storage, was emulsified in saline and inoculated intramuscularly into 
fowls 230 and 1063. The latter died five and the former eleven days after inocula- 
tion. From these observations it was clear that a specific contagious and easily 
transmissible disease was present. 

Symptoms. 

The disease usually runs an acute course, death occurring within three to 
seven days of the onset of symptoms. In a series of twenty-eight birds, between 
10 and 15 per cent. survived for a period longer than seven days, the longest period 
being twenty-one days from the first rise of temperature. In addition, one 
bird recovered. 

As in most other diseases of poultry, the first symptoms noticed are dulness 
and anorexia. In most cases, however, it is not long before the very characteris- 
tic symptoms arising from irritation and a marked increase in the secretions of 
the mucous membranes of the head and neck appear. The bird stands with its 
eyes closed, and as it breathes in, the beak is opened and the neck is extended 
to lift the head to the fullest extent. During expiration the neck is flexed and 
the head drawn down to the body. An excess of mucus accumulates and dries 
around the nostrils, the corners of the beak and the eyes. Tracheal rales may 
be heard, and in many cases mucus is cleared from the throat at intervals by 
coughing, the cough being very sharp. 

As the disease progresses, weakness of the legs develops, and as the legs 
become more and more flexed, the fowl crouches lower and lower. If disturbed, 
the fowl may rouse and move a step or two leefore settling down again in its 
crouching position. At this stage the" peculiar extension and retraction of the 
neck ceases and the bird then remains with the head drawn in and eyes closed 
as if asleep. 

The final stage is marked by inability to stand. The fowl lies almost on its 
side with the legs extended and pointing half backwards. In this position death 
occurs. 

The period during which the bird shows the typical respiratory movements 
of the head and neck may be very short and never exceeds two days. In a 
number of cases it has not been noticed, although it may have occurred at a time 
when the subject was not under observation. The later stages, during which the 
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bird is comatose and crouches lower and lower until it finally lies paralysed, 
occur in all cases. They last for one or more days. 


In almost all cases a well-marked temperature reaction occurs during the 
course of the disease (see Chart 1). During the early stages the temperature 
commonly rises to 109 or 110° F. When coma begins the temperature falls below 
normal, and it usually continues below normal until death. During the later 
stages the comb and wattles almost always become cyanosed, and in rare cases 
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marked cedema of the comb has been seen. Diarrhcea is not a constant feature. 
The passing of vivid-green liquid feces occurs in quite a number of cases ;_ but 
is not as common as the original report would suggest. 


Post-mortem Lesions. 

The lesions found on post-mortem examination vary considerably in different 
fowls. The feathers may appear normally bright and clean ; but in the majority 
of cases are untidy and ruffled. In some case those around the vent are soiled 
with green excreta. The comb and wattles are usually somewhat cyanosed. 
Rarely they are markedly so, and the comb may then be cedematous. In a few 
cases the comb is normal or even anemic in appearance. 

Thegeyelids; are, usually gummed together with catarrhal discharge. In 
cases that survive for more than a week from the onset of symptoms, masses 
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of cheesy material may be found in the infra-orbital sac or beneath the adherent 
lids and overlying the eye. The nostrils and beak commonly show an accumula- 
tion of dried exudate, the external nares at times being closed completely. The 
mucosa of the mouth is almost always cyanotic and contains much dirty mucus. 
In many cases the stringy mucus of the mouth and pharynx contains small, 
loose flakes of soft cheesy material. The mucous glands of the pharynx may be 
very prominent, and small or large ulcers covered with firmly adherent, yellowish, 
necrotic material may be seen on the tongue, hard palate, or on the walls of the 
pharynx. The edges of the internal nares are a frequent site of these lesions, 
and they may be found also near the internal nares in the nasal passages. 

In 90 per cent. of cases a fairly characteristic lesion varying in severity is 
' present in the larynx. The lesions varies from mild congestion of the mucosa, 
with a soft, yellowish plug in the lumen, to severe hemorrhage and ulceration of 
the mucosa, large parts of which are covered with a firm, raised layer of necrotic 
tissue and diphtheritic exudate. Diphtheresis is usually restricted to the lower 
part of the walls and the floor of the larynx. The roof is often covered with 
fine hemorrhages. In rare cases diphtheresis extends into the trachea, and in 
one case it reached as far as an inch below the larynx. The trachea usually, 
however, shows only scattered hemorrhages or a mere injection of the submucosal 
vessels. 

The lungs are found to be normal or to show but a few small congested areas. 

In the proventriculus rather characteristic lesions may be found. These 
consist of rather large submucosal hemorrhages which may be situated in a line 
along, usually the anterior, but sometimes the posterior limit of the glandular 
portion or around the openings of the glands. When placed around the openings 
of the glands a collection of red rings may be seen, or adjacent hemorrhages may 
coalesce to produce a red area broken by round spots of the colour of normal 
mucosa. In one bird the anterior limit of the glandular portion was the seat of 
an elongated ulcer covered with diphtheritic material. Lesions have been found 
in the proventriculus in 80 per cent. of experimental cases. 

In the gizzard lesions are not quite so frequent as in the proventriculus, although 
when the latter organ is affected stripping of the leathery mucosa of the gizzard 
will usually show some small, pale, diffusely congested spots or areas. In a 
minority of cases the mucosa is ulcerated. Ulcers, when present, are small 
(up to 3 mm. in diameter) and irregular in shape. The submucosal tissue beneath 
is hemorrhagic ; but, probably owing to the abrasion of the gizzard contents, 
diphtheritic deposit has not been seen. 

The small intestine usually shows pin-point hemorrhages into the mucosa. 
They occur scattered throughout the length of the bowel; but may be more 
concentrated over one short portion. In many cases they are more closely spaced 
in the early part of the duodenum, decreasing in numbers as the gut is opened up 
towards the ceca and perhaps vanishing in the latter half of the ileum ; but odd 
cases have been seen in which the maximum concentration has occurred in the 
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: ileum about one foot in front of the ceca. Elongated cheesy ulcers are occasion- 
7 ally seen. In one bird, one such ulcer was found on the duodenal bend. In 
another, two were present, one at the beginning of the ileum and the second, 
three-quarters of an inch long, in the middle. The submucosal vessels may be 
es slightly injected. The ceca in about 50 per cent. of experimental fowls show no 
i lesions. In the others small patches of fine hemorrhages are present, and in one 
bird they were so situated as to suggest the neuration of a leaf. 

The early part of the rectum is usually free from lesions. At a varying dis- 
- tance from the cloaca, however, scattered fine hemorrhages commonly appear. 
2 Further back these always become more closely set until in the cloaca itself they 
: are almost continuous and the organ has an intense vivid red appearance. Actual 
hemorrhage into the lumen has not been seen. 

In about 50 per cent. of cases the liver is normal. It is rarely enlarged and 
when abnormal is usually mottled with fine, diffuse, pale dots. Hemorrhagic areas 
are very occasionally seen. The spleen is almost always normal in appearance 
and size. In a few birds it has been soft and slightly swollen. In half the 
birds examined, small hemorrhages or large extravasations are found on the 
epicardium, either on the coronary fat or on the ventricular muscle. Rarely, 
faint striz are present in the ventricle. The blood clots normally and is normal 
in colour. 

The kidneys are frequently normal macroscopically. In some birds the tubules 
immediately below the peritoneum are swollen and prominent and in some such 
tubules appear pale or white from the presence of accumulated excrement. 

No lesions are found in the genital organs. The brain has been removed from 

most of the birds that have died. In only one has it been found abnormal. In 
this case the meninges were congested and showed scattered fine petechiz. 
2 In ordinary acute cases, particularly in fat birds, scattered hemorrhages are 
: found in the mesentery and in the peritoneum covering the abdominal fat and 
e sternum. Peritoneal hemorrhages may also be found in the peritoneum over 
the proventriculus and gut and over the oviduct. 

Lesions are generally more marked in acute cases, and a careful examination 
of such cases, paying particular attention to the head, larynx and proventriculus, 
will usually permit a diagnosis to be made from the post-mortem lesions alone. In 
hyperacute cases and in birds that survive in the paralytic stage for several days, 
lesions are often disappointing and a diagnosis can often only be given after inocu- 
lation experiments have been carried out. 


Species Susceptible. 

Natural cases in Kenya have only been seen in fowls. An outbreak in turkeys 
coinciding with one in fowls has been reported. It is possible that adult birds 
are more susceptible than chicks, for during one outbreak in which practically 
the whole of the grown stock was lost, a number of young chicks survived. 

Experimentally the disease has been transmitted to pigeons and to a white 


VIRUS DISEASE OF FOWLS 861 


domesticated guinea-fowl of the Madagascan race. Unfortunately, no ducks have 
been available for experiment. 

Fowl 1087, infected by contact with fowl 230, was bled at the height of its 
temperature reaction, and the blood was inoculated intramuscularly to two fowls, 
66 and 440, and to two pigeons, 1 and 2. Fowl 66 was found dead on the morning 
of the sixth day after inoculation, and fowl 440 died during the eighth day. 
On post-mortem examination fowl 66 showed very marked typical lesions, while 
in fowl 440 lesions were not so marked. On the sixth day after inoculation 
pigeon 1 showed weakness of the legs. It was mopy and crouched in the cage 
like a fowl in the later stage of the disease. On the following day this bird was 
very ill. The wings were slack and semi-extended, and the legs completely 
paralysed. The second pigeon had begun to show symptoms, being mopy and 
remaining in a crouching position. On the following day, 7.e., eight days after 
inoculation, both birds had the wings loose and dropped and the legs paralysed. 
They had shown no evidence of catarrh of the head nor other respiratory 
trouble. A native cockerel, 307, was placed in the cage with the two pigeons. 
The pigeons continued in the paralysed condition until, eighteen and twenty days 
after inoculation respectively, they died. 

Pigeon 1 showed no characteristic lesions on post-mortem examination. A 
few small hemorrhages were found in the duodenum. Pigeon 2 showed a con- 
gested patch in the proventriculus, and two small congested areas were discovered 
on stripping the lining of the gizzard. 


Up to the death of the second pigeon, i.e., for eight days, the contact fowl 
(307) remained perfectly healthy. He was then inoculated with a suspension of 
the brain of this pigeon. On the fourth evening after inoculation his temperature 
began to rise, and it reached its peak on the following morning. Typical symp- 
toms developed and he died on the seventh day. The post-mortem examination 
left no doubt as to the cause of death. The nature of the disease in the pigeons 
was thus confirmed ; but the little evidence available suggests that pigeons may 
not be able to spread the disease to fowls by contact. 


The guinea-fowl was inoculated by instillation into the larynx of a few drops 
of blood and of spleen emulsion from fowl 15. Fowl 16 was similarly inoculated 
as a control and died on the seventh day with typical lesions. On the sixth day 
the guinea-fowl showed difficulty in moving. She was unable to extend the 
hocks fully, and paralysis gradually became more marked until she was found 
dead on the thirteenth day after inoculation. No definite temperature reaction 
occurred and no catarrhal symptoms were shown. On post-mortem examination 
the mouth contained an excess of sticky mucus, and odd hemorrhages were 
present on the peritoneum covering the sternum. No other, lesions were detected. 
The brain was removed, ground up in sterile saline, and a few drops of emulsion 
were instilled into the larynx of fowl 17. This bird developed a typical hyperacute 
attack of the disease. 


UM 
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Methods of Infection and Incubation Period. 


Examples have already been given showing that birds may be infected by 
contact, by instillation into the larynx of a few drops of laryngeal washings or 
other infective material, or by the intramuscular inoculation of such material. 

Close contact with a sick bird has proved a very constant method of infection. 
To illustrate the highly-contagious nature of the disease, the history of bird 466 
may be cited. This bird was kept in a small cage on the opposite side of 
a room to anumber of cages in which sick birds were kept. Bird 466 was caught 
each morning and evening in order that its temperature could be taken. The 
same native attendant took the temperature of the sick birds. Typical symptoms 
developed, and on the ninth day the bird was found dead. The lesions were 
typical of the disease. While it is possible that without the handling that occurred 
this bird might have escaped infection, the observation illustrates how easily the 
disease can spread under ordinary farming conditions. Needless to say, in 
all subsequent experiments the greatest care was taken to provide proper 
isolation. 

During the temperature reaction the virus is present in the blood, and after 
death it is easily demonstrated in the buccal and laryngeal exudate and in the 
spleen and brain. No failure in infecting birds with these materials has been 
observed, whether the material was inoculated intravenously or intramuscularly or 
simply instilled into the larynx. The records of twenty-seven birds show that 
for eight contact cases the average period between exposure and death was 
nine days ; for three birds infected by intravenous inoculation, eight days ; and for 
eleven birds, some of which were infected by instillation into the larynx alone 
and others by this method combined with intramuscular inoculation, the period 
was 5.6 days. 

Mortality. 

The disease is exceedingly fatal for adult fowls. Twenty-eight birds were 
infected with the strain obtained from the fowl from Mombasa, and of these 
twenty-seven died. The surviving bird, fowl 518, ran a very marked temperature, 
the reaction lasting four days, and showed typical respiratory symptoms. Para- 
lysis did not occur, and a complete recovery was made. Recently another strain 
was isolated from an outbreak in Nairobi. Although only a few birds were 
inoculated, all died. 

Atiology. 

In view of the prevalence of fowl typhoid in Kenya, routine cultures on plain 
agar were made from the liver of the bird that was received from Mombasa. 
Similar cultures were made from six of the experimental birds. Although one 
or two showed a few colonies of B. coli, the majority of these cultures gave no 
growth. In addition, blood-agar cultures were sown from the heart blood of some 
of the fowls, and blood smears from many were examined without a Pasteurella 
or other organism being detected. 
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Filtration—The first attempt to prove the presence of a virus was successful. 
In view of the high infectivity of the laryngeal exudate and the great difficulty 
always experienced in filtering material containing blood, an emulsion of exudate 
was chosen for experiment. 

On the death of pullet 466, the history of which has already been given, the 
diphtheritic material from the larynx and the mucus from the pharynx and mouth 
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were scraped off with a scalpel and weighed. The material weighed 0.32 grammes. 
This was ground in a mortar with 32c.c. of sterile saline solution, and 2 c.c. of a 
saline suspension of a twenty-four-hour slope culture of a small streptococcus 
were then added. Filtration was effected through L3 and L5 Chamberlain 
candles, a few c.c. of the liquid being retained as a control. With a small negative 
pressure the watery liquid came through very rapidly, the whole sample being 
obtained through the candles in about a minute. 

Bird 520 and bird 510 were inoculated intravenously with 2 c.c. of the L5 
filtrate, and were removed at once to isolation quarters. Birds 387 and 474 
were then inoculated intravenously with L3 filtrate, and in addition received a 
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few drops of the filtrate into the larynx. These also were despatched to separate 
isolation quarters, after which the control sample was inoculated intravenously 
to fowls 518 and 532. Each pair of birds was given its own attendants and the 
greatest care was taken to ensure that at no time were they handled by anyone 
who had previously been in contact with cases of the disease. Cultures on blood 
agar were made from the control sample and from the two filtrates. The former 
duly yielded a heavy growth of streptococci, while the two latter showed no growth 
even after several days’ incubation. 

Of the two birds inoculated with L5 filtrate, bird 510 showed its first rise of 
temperature on the fourth morning and died on the 9th afternoon. Bird 520 
(see Chart 2) showed a rise of temperature on the second afternoon and died on 
the tenth evening. Both birds showed typical symptoms of the disease. Lesions 
on post-mortem examination were not marked; but were highly suspicious of 
the disease. Both cases were sub-acute and advanced lesions were not to be 
expected. 

Of the birds infected with the L3 filtrate, neither gave a marked temperature 
reaction. Bird 387 was found dead on the sixth day after inoculation, No. 474 
(see Chart 2) having died late on the fourth day. In both birds very well-marked 
lesions, typical of the disease, were present. 

Of the control birds, 532 showed a rise in temperature forty-eight hours after 
inoculation and died during the fifth day. The lesions were typical. Bird 518 
showed a rise in temperature from the second until the sixth day. He developed 
respiratory symptoms, but was the one bird referred to earlier that recovered. 
The fact that the virus was filtrable was thus clearly established. 

Resistance of the Virus to Glycerine.—Infective material, usually the brain, 
spleen and a small piece of liver, may be stored in 50 per cent. glycerine, at +1°C., 
for long periods without appreciable deterioration. The longest period after which 
virus has been tested has been 239 days. 

A little brain and spleen of fowl 1033, which died on March 5th, 1936, was 
emulsified in saline on October 30th, 1936, and instilled into the pharynx and 
larynx of fowl 15. The material had been stored in 50 per cent. glycerine at 1°C., 
and no other birds had been inoculated during the time of storage. Bird 15 
showed a rise of temperature, difficulty in breathing and tracheal rales on the 
third day after infection. On the fifth day the legs were paralysed, and on the sixth 
day the bird was found dead. Lesions were typical of an acute attack of the 
disease, and the result of subinoculations of brain and spleen to fowl 16 and the 
guinea-fowl have been recorded. 

Persistence of the Virus in Coops.—In spite of the long period for which the 
virus will survive in glycerine solution, it appears that the virus will not survive 
for long periods under naturalconditions. The original box received from Mombasa, 
after being used for numerous contact experiments, was left vacant from December 
20th, 1935, on which day bird 442, the last of a series, died. 

No attempt was made to cleanse the rough wooden box, and, being kept in a 
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rather dark room, it was at no time exposed to direct sunshine. A fortnight 
later, on January 3rd, 1936, two fowls, 68 and 477, were placed in the box. They 
continued healthy for five days without showing any rise in temperature or other 
sign of infection. Virus was then inoculated, when both birds reacted and died. 
It is probable, therefore, that if infected premises are cleansed, disinfected and 
left vacant for fourteen days, there is no risk in introducing new stock. 


Discussion. 


It is clear from the description given that this disease has characters in common 
with fowl plague, Newcastle disease, and infectious laryngo-tracheitis. For 
instance, the movement of the head during respiration agrees closely with that 
described by Beach (1926) and Hinshaw (1931) for infectious laryngo-tracheitis, 
and with that described by Doyle (1927) for Newcastle disease, while the lesions 
found in the proventriculus and gizzard are indistinguishable from those regarded 
as pathognomic of fowl plague (Freese, 1908; Krohn, 1925). The disease is 
obviously distinct from fowl-pox and appears to show no resemblance to the 
virus disease of fowls associated with “‘ cell inclusions ’’ described by Gilbert and 
Simmins (1931). So far as the author is aware, these are the only other virus 
diseases occurring naturally in fowls. 


According to Beach (1931b), infectious laryngo-tracheitis is caused by a virus 
filtrable through Berkefeld V and some Berkefeld N candles. The virus is regularly 
present in the tracheal exudate, and, while Komarov and Beaudette (1932) were 
unable to recover virus from the internal organs, Beach (193la) found 
the spleen and liver sometimes infective. While the respiratory symptoms are 
similar to those of the disease under discussion, blood is often expectorated, and 
on post-mortem examination the larynx and trachea contain, in ordinary cases, 
mucus and blood. Indeed, May and Tittsler (1925) and Hinshaw (1931) state 
that death is often due to a clot of blood in the larynx. Apart from catarrhal 
discharges from the eyes, lesions in laryngo-tracheitis are restricted to 
the respiratory tract. If free blood is ever found in the tracheal exudate 
of birds that have died of the disease under discussion, it is of rare 
occurrence, while lesions of the alimentary tract occur in at least 80 per cent. 
of cases. 

The mortality in infectious laryngo-tracheitis is given by Beach (1926) as 
10-60 per cent., and by Dobson (1935) as 10-80 per cent., figures very much lower 
than those encountered in the disease in Kenya. Beach (1931a) found pigeons 
refractory to inoculation with the virus of laryngo-tracheitis, and it is generally 
believed that they are insusceptible, at least to strains of the virus obtained from 
fowls. Finally, it may be mentioned that the author has failed to find the intra- 
nuclear inclusions in the epithelial cells of the trachea which Seifried (1931, 1932) 
described as occurring in a high percentage of cases of laryngo-tracheitis. It 
would appear, therefore, that the Kenya disease is distinct from infectious laryngo- 
tracheitis. 
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In comparing the disease with fowl plague and Newcastle disease it will be 
recalled that Manninger (1932, 1936) considers that these two diseases, although 
differing clinically, have the same etiology. Picard (1934) believes that the dis- 
eases are caused by viruses that have diverged from a common stock, and in view 
of the work of Purchase (1931) and Doyle (1935) the writer prefers to regard them 
as distinct entities until such time as Manninger’s work has been confirmed. 


Fowl plague, in its classical form, is a rapidly fatal septicemic disease. In 
experimental birds the period between inoculation and death is one to four days, 
with an average of two days. Usually no symptoms are shown, and the most 
frequently encountered post-mortem lesions are gelatinous cedema around the 
heart and petechial hemorrhages in the proventriculus, under the lining of the 
gizzard and on the serous surfaces of the sternum and abdominal viscera. Lagrange 
(1932) described from Egypt a form of fowl plague which differed in certain 
respects from the typical disease. The incubation period was longer and, experi- 
mentally, the disease was much more easily spread by contact. Purchase (1931) 
studied this form of plague, using a strain obtained from Lagrange. He found 
that the average incubation period was 4.5 days, more than twice that of a typical 
strain from Palestine, but that the symptoms and post-mortem lesions were 
indistinguishable. Purchase confirmed Lagrange’s findings that the Egyptian 
strain and classical strains cross-immunised, and also showed that there was no 
cross-protection between Newcastle disease and the several strains of fowl plague 
used. In classical fowl plague and in Lagrange’s strain respiratory symptoms are 
not usually seen. During the 1924-1925 epizootic in America some writers 
mentioned the occurrence of respiratory trouble ; but, according to Mohler(1926), 
it is possible that in some flocks the disease was complicated by infectious laryngo- 
tracheitis, about which comparatively little was known at that time. In the 
Old World, however, symptoms are rarely noticed in fowl plague. Diarrhcea 
may be present in cases that live for more than three days, and such birds usually 
show general symptoms of malaise. Respiratory and nervous symptoms, such 
as are usually seen in outbreaks of Newcastle disease and of the disease under 
discussion, would certainly be regarded as abnormal in fowl plague. 

There is little point in discussing further the differences between the disease 
found in Kenya and fowl plague. Doyle (1927) discussed fully the differences 
between Newcastle disease and fowl plague, and the major part of his discussion 
applies equally in the present instance. 

According to purchase (1931), birds experimentally infected with Newcastle 
disease die in from four to fourteen days. Doyle (1927) states that death usually 
occurs in six to eight days. In Ranikhet disease, which has been shown to be 
immunologically identical with Newcastle disease, Cooper (1931) found that the 
average period from inoculation to death was 5.1 days. With the disease in 
Kenya the period was from three to twenty-one days, with an average of 7.2. In 
each case the figures are distinctly greater than those found in fowl plague, even 
than those for Lagrange’s atypical strain. The symptoms and post-mortem 
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lesions observed in the disease under discussion, both in fowls and pigeons, and 
the characters of the virus resemble so closely those seen in Newcastle disease that 
it is necessary to draw attention only to the few points of difference. 

In so far as symptoms are concerned, diarrhcea appears to be more frequently 
seen in cases of Newcastle disease. In Ranikhet disease Cooper lays stress on 
the diagnostic importance of the sudden fall in temperature. He found that this 
fall was sometimes preceded by a rise. In the majority of cases of the disease 
investigated in Kenya there was a distinct elevation of temperature before 
the fall. 

On post-mortem examination petechie in various parts of the alimentary 
tract and on the serous membranes have been both more frequent and more 
constant than they are reported to have been in Newcastle disease by Doyle, 
or in Ranikhet disease by Cooper. Cooper appears to have encountered a high 
percentage of hyperacute cases. Neither Doyle nor Cooper mention the presence 
of lesions in the larynx nor of ulcers in the mouth and pharynx. 

Both Doyle and Cooper state that they were not always able to demonstrate 
the presence of virus in the blood. While the writer has found that blood collected 
during the temperature reaction may contain virus, the number of his experiments 
has been too small to enable him to state that this is always the case. 

The characters of the disease under discussion—its incubation period, symptoms, 
post-mortem lesions, ability to infect pigeons, high mortality rate, and its great 
contagiousness—resemble much more closely the Newcastle disease than 
those of any other known disease of fowls. Its identity with Newcastle disease 
can, however, only be determined immunologically. 

Since the presence of this disease at Mombasa was advertised in the East 
African press, reports have been received which indicate that the disease has 
existed in enzootic form along the coast of Kenya and Tanganyika, at least from 
Mombasa to Lindi, for many years. Every few years the disease flares up into 
an extensive outbreak. After each outbreak the native poultry owner starts 
again with his few surviving birds to build up a new flock. 


Summary. 
A disease of fowls new to East Africa is described. The causal agent is a 
filtrable virus, and the disease resembles closely Newcastle disease. 


The writer wishes to thank Mr. R. Daubney, O.B.E., Acting Director of 
Veterinary Services, Kenya, for permission to publish this paper. 
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‘ NOTES ON THE TREATMENT AND PREVENTION 


OF TRYPANOSOMIASIS.* 


By LL. E. W. BEVAN, M.R.C.V.S. 
Beit Research Worker in Trypanosomiasis in Southern Rhodesia. 


In 1841, Valentin, of Berne, discovered a trypanosome in the blood of a 
trout, and since then innumerable species of these flagellates have been encountered 
in the blood and tissues of birds, beasts and fishes. As a rule these parasites are 
specific to a particular host, but innocuous to it. There are others, however, 
which are pathogenic but apparently harmless to their usual hosts, which in course 
of time have developed a tolerance to them. When, however, these trypanosomes 
are transferred to unusual hosts they may become exalted in virulence and give 
rise to serious disease. Animals which are suffering from this latent form of 
infection, being apparently healthy and able to travel, are a source of danger 
when moved from an area where trypanosomiasis is endemic to another, 
where infection may be transmitted to more susceptible hosts. In this way, 
during recent years, trypanosomiasis has been widely disseminated. For example, 
during the end of the last century Stanley marched with his followers, some of 
whom were “ carriers”’ of sleeping sickness, from the Congo, and brought the 
disease with them to Busoga and Uganda, where it destroyed over 200,000 in- 
habitants. To-day this disease is distributed throughout tropical Africa. In 
the same way, surra, at one time regarded as peculiar to India, has spread to 
Persia, the Dutch Indies, the Philippines, Mauritius and many parts of the East. 
Similarly, dourine, previously enzootic in countries around the Mediterranean, 
has been met with in North and South America, Canada, and even South Africa. 
The losses of life and money occasioned by these trypanosomiases are so colossal 
that they cannot be computed. There is probably no class of disease which exacts 
so heavy a toll. For example, according to a report to the League of Nations, 
the deaths due to sleeping sickness during the year 1935 exceeded 140,000, and 
over one million unfortunate victims were under treatment. In view of the 
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native’s horror of the white man’s well-intentioned interference, these figures 
represent but a small part of the whole. Or, again, surra, having been introduced 
from French Indo-China to Siam, is threatening over three million cattle and 
buffaloes with extermination. The Secretary of State for the Colonies, referring 
to trypanosomiasis in the British East African territories, has recently written : 
“A problem of this magnitude clearly calls for action both by those charged with 
the responsibilities of administration and by scientific investigators.” But 
the problem in British East Africa is but a small part of the general problem of 
trypanosomiasis in different parts of the world. It is not a problem which can 
be solved by local administrations ; it requires concerted international effort and 
intensive research by a veritable army of scientific investigators. 


It is true that efforts are made by local authorities to control those forms of 
the disease which come within their jurisdiction, but these are merely of the 
nature of palliatives and exert little effect upon the problem as a whole. For 
example, in Africa, war is waged upon the tsetse fly, which transmits several 
species of trypanosomes, and innumerable ingenious methods have been devised 
of destroying this insect. In Southern Rhodesia thousands of wild animals which 
are attractive to it have been massacred. But it is difficult to believe that it 
will ever be possible to exterminate the tsetse from four and a-half million square 
miles of often inaccessible country. Tests have been devised for the detection 
of dourine, but the disease is so insidious and so widespread that the identification 
and elimination of all ‘‘ carriers’ of infection would appear to be a practical 
impossibility. The same applies to surra and most of the other forms of try- 
panosomiasis. What then can be done ? 


In many bacterial and virus diseases when it is impossible to eliminate the 
cause, immunity is artificially created against them. Thus man is protected 
against typhoid, diphtheria, tetanus and smallpox; animals against anthrax, 
quarter-evil and rinderpest. Hitherto it has not been possible to immunise 
against protozoal diseases in a similar manner, chiefly by reason of the fact that 
antigens cannot be prepared from them 7m vitro. This is unfortunate, for if man 
and animals could be protected by an innocuous process against trapanosomiasis, 
many of the diseases referred to might be averted. Recent developments in 
chemotherapy indicate that this may yet be possible. It is now known that 
immunity may be created against trypanosomes as the result of their destruction 
in vivo, and advantage may be taken of this knowledge. Let us review, therefore, 
the history of the treatment of trypanosomiasis and consider how it has developed 
in this direction. 


As man has always been a self-ordained physician, it is probable that throughout 
the ages remedies for the diseases which are now known were caused by trypano- 
somes were devised ; but none of these ancient nostrums has stood the test of 
time. Some of those used in the treatment of nagana are described in Austen’s 
“Monograph of the Tsetse-Flies ” (1903), and are almost as weird and wonderful 
as the modern organic preparations. The perusal of the records of the old hunters 
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and explorers of Darkest Africa shows that the native inhabitants of “ fly areas” 
came to rely upon prevention rather than cure, to save their stock ; and the infec- 
tion of the young was known to afford some degree of resistance to the survivors. 


The first attempt to place the treatment of trypanosomiasis upon a scientific 
basis was probably that of Lingard, whose first report on surra was published in 
1893. This was followed by Bruce, who, in 1895-6, studied the tsetse-fly disease 
or nagana in Zululand, and tested many drugs, of which arsenic proved the most 


promising. In his report he states that “‘. . . given as a curative agent the drug 
markedly modifies the course of the disease,” and he mentions a donkey (Exp. 261) 
as ““... having been kept alive for nearly a year by the administration of 


arsenic.” Finally, he concludes : . arsenic is quite useless as prophylactic 
agent, but is useful in prolonging life and usefulness in the fly country after the 
disease has begun.’’ Unfortunately, doses of arsenic sufficiently large to destroy 
the trypanosome may prove toxic to the host, and small doses frequently repeated 
do not sterilise the animal of trypanosomes, but eventually render the parasite 
arsenic resistant. This resistance becomes an inherited property of the try- 
panosome. In 1905 Thomas introduced atoxyl, an organic preparation of 
arsenic having the formula (C,H,NAsO,Na), which exhibited greater affinity 
for the parasite (parasitotropic) and a lower affinity for the host (organotropic). 
Since then a number of similar compounds have been evolved, of which Soamin, 
Arsacetin, Stovarsol, Neocryl and Tryparsamide may be mentioned. The last 
has proved very successful in the treatment of sleeping sickness, but has to be used 
with care as it is neurotropic and apt to give rise to visual disturbance. Many 
new preparations resembling Tryparsamide have been elaborated, but in the 
experience of the writer, the trypanosomes, after small doses, reappear, or if, in 
attempting to effect sterilisation, too large or too frequent doses are applied, 
sometimes, even after a considerable interval, symptoms attributable to damage 
of the blood-forming organs have occurred. 


In 1907 Plimmer and Thompson showed that the tartrates of antimony 
possessed trypanocidal powers, and in 1908 Kerandel was cured of sleeping sick- 
ness by alternative doses of tartar emetic and atoxyl. Bevan, in 1909, appears 
to have been the first to apply potassium antimony] tartrate in veterinary practice, 
and in that year successfully treated a large number of cattle in Southern Rhodesia 
suffering from T. congolense v. pecorum infection. It was soon observed that animals 
recovering as the result of this treatment could return to the “ fly area ’”’ and 
without further injections remain healthy there. Apparently they derived an 
immunity tolerance, for it was found that if animals were completely cured of 
infection to the extent that they were sterilised of the parasite, they again became 
susceptible ; but if they were only partially cured and the parasite remained in 
them although innocuous to them, they resisted reinfection. Indeed, their 
immunity appeared to be reinforced thereby. Routine treatment, therefore, 
was based upon this assumption. In 1928 Bevan introduced ‘“‘a method of 
inoculating cattle against trypanosomiasis,”’ whereby the animals were deliberately 


NOTES ON TRYPANOSOMIASIS 371 


infected with the local trypanosomes and systematically treated in order to bring 
about this state of “ immunity tolerance.” This appears to be the first occasion 
on which the attempt was made in practice to render a number of animals immune 
against trypanosomiasis by chemo-therapeutic methods. 


In 1904 Ehrlich and Shiga introduced trypan red, a dye of the benzopurpurine 
series, which they found was, in certain circumstances, not only curative, but 
rendered treated animals resistant to reinfection by the homologous trypanosome. 
Mesnil and Nicolle (1906) ‘‘ studied a very large number of synthetic compounds 
with a view to ascertaining which were the best bases and substitution products 
and which were the best lateral chains.” This work was of considerable importance 
in that it marked the transition from the metallic compounds such as arsenic and 
antimony to the pure organic compounds, and introduced the trypanotherapy 
of to-day. 

During the following years considerable attention was devoted by biochemists 
to these organic preparations, and in 1920 Haendel and Joetten introduced a 
remarkable drug known as ‘“‘ Bayer 205” (Germanin or Naganol), said to be the 
urate of meta-amino-naphthaline-trisulphate of sodium. Similar preparations 
have since been produced, namely, “‘ Fournean 309,” by French chemists, and 
“ Antrypol,” by the British Dyestuffs Corporation, Ltd. Bayer 205, and the 
imitations of it, are effective in the treatment of human trypanosomiasis caused 
by T. gambiense and T. rhodesiense, and various infections of animals caused by 
trypanosomes of the polymorphic type, such as nagana, surra, dourine and 
mal de caderas. They are best applied in the early stages of the infection ; during 
the later stages they are not so effective ; indeed, in the writer’s experience, they 
appear to aggravate the toxic symptoms and precipitate a crisis. The special 
and all-important feature of these preparations is their prophylactic properties. 
These were at first attributed to the retention of the drug in the tissues. Thus 
in Bayer’s Veterinary Price List of April Ist, 1937, it states: “‘‘ Naganol’ 
circulates in the body for months ; hence, in addition to being a curative agent, 
is an excellent prophylactic.”” On the other hand, a pamphlet published by the 
British Drug Houses, Ltd., on Antrypol, states: ‘“‘ It is suggested that the value 
of Antrypol in medicine is due to its power to raise the resistance of the patient 
rather than to any power to destroy organisms of disease.” It would appear, 
however, that these protective properties are largely due to an immunity resulting 
from the interaction of the drug, trypanosome and tissues of the host. The 
writer has found that while 10 mg. of Bayer 205 protects white rats weighing 
approximately 150 gm. against infection with the human trypanosome of S. 
Rhodesia (Gowe strain) for a period not longer than twenty days, infected rats, 
recovering as the result of treatment with the same dose, resist repeated re- 
infections with the homologous strain of trypanosome during a period up to 200 
days. Duke records a “ volunteer ’’ who resisted infection by tsetse for 327 
days after he had received 1 gm. of Bayer 205, and says: “ . a consideration 
of the behaviour of the volunteer, Z. F., suggests that frequently repeated inocula- 
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tion of living trypanosomes during the three months immediately following the 
administration of Bayer 205 led to the establishment of a more prolonged 
immunity than that conferred by the drug alone without such frequent exposures 
to infection. If this be true, then the more intensive the exposure in nature to 
infected tsetse the greater the benefit derived from the prophylactic.” This is 
in accord with the writer’s views previously expressed concerning the “ immunity 
tolerance ”’ acquired against T. congolense infection as the result of treatment 
with antimony. 

Although Bayer 205 exerts its effects against trypanosomes of the brucei 
type, Kleine and others found it less effective against those of congolense type. 
Recently, however, Messrs. Bayer have issued a drug called “ Surfen C,” or 
Hoechst 6678, which exerts a similar effect against ‘7. pecorum, especially 
T. congolense, T. dimorphon and the other members of the same group ”’ (manu- 
facturer’s exposé). This drug has been favourably reported upon by various 
veterinarians in different parts of Africa, notably Hornby (1933) in Tanganyika, 
Mettam (1934) in Uganda, Bennett (1936) in the Sudan (7. congolense in horses), 
Stewart (1935) in the Gold Coast, and Lester (1934) in Nigeria. Strange to relate, 
it has not been found entirely satisfactory by the writer against the animal 
trypanosome of Southern Rhodesia, or by Van Rensburg (private communication) 
at Onderstepoort, Union of South Africa. This is an example of the curious 
specificity of these drugs. 

A series of quinoline derivatives prepared by the late Professor J. B. Cohen, 
of Leeds, have yielded important results in laboratory experiments. Browning 
and Gulbransen have studied these agents under the egis of the Medical Research 
Council, and have elaborated new ones. They found that some of them exerted 
prolonged effects, e.g., Styryl 245, which they attributed to the retention of the 
drug in the tissues, for ‘‘ even after a small dose has been injected the dye may be 
recognised over a year later.”” Later, however, they created Styryl 314, a rapidly 
excreted drug which they describe in an article entitled “ Immunity following cure 
of experimental 7. brucei infection by a chemotherapeutic agent.” They state 
that “‘ rabbits cured of infection with strains of T. brucei which do not confer com- 
plete protection in mice, possess a high degree of resistance to re-inoculation with 
the homologous strain. Thus, after a cure by a single dose of the rapidly excreted 
drug Styryl 314, injected when symptoms of trypanosomiasis were marked, 
animals have remained refractory to repated reinoculations up to between two 
and three years later. This contrasts with the observations of others on horses 
in which T. brucei infection has a clinical course similar to that in rabbits, but which 
becomes susceptible to reinoculation four to eight weeks after cure.” Parkin 
(1931) carried out a series of tests with compound No. 314 against T. brucet 
infection in horses and T. congolense infection of bovines, and came to the conclu- 
sion that it was an efficient sterilising drug for use in the former, but that it did 
not appear to have any therapeutic action on T. congolense in bovines. Bevan 
has tested the drug against strains of 7. rhodesiense from both Southern and 


| 
| 
| 


NOTES ON TRYPANOSOMIASIS 373 


Northern Rhodesia, in rats. Large doses are toxic, but small doses cause the 
temporary disappearance of the trypanosomes, which, however, reappear and 
thereafter do not respond so readily to the drug. Again, we see the curious 
specificity of these drugs. While Bayer 205 is effective against trypanosomes of 
brucei type, it is less so against those of congolense type. Surfen C, on the other 
hand, is more effective against the trypanosomes of congolense type, but even 
within this group is more effective against T. congolense of one country than another. 
Styryl 314 is effective against T. brucei (Prowazek strain) in rabbits, but not 
in mice. Upon what do these affinities as between drug and trypanosome depend ? 
If the principle underlying them could be determined it might be possible to 
elaborate an agent effective against all species of trypanosomes in all species of 
hosts. In view of the remarkable manner in which by a rearrangement of the 
groups within the molecules the properties of the Styryl-quinoline compounds 
have been altered and adjusted, this consummation does not appear to be beyond 
the powers of the modern magician of organic chemistry. 


Although these preparations exert a direct action upon the trypanosome, and 
some, no doubt being retained for long periods in the tissues of the treated animal, 
continue to act directly upon the trypanosome, there seems no longer reason to 
doubt that the prolonged effect of some of them is due to an interaction between 
drug, trypanosome and the tissues of the host, resulting in an immunity. In 
other words, it is now clear that a true immunity can be established against 
trypanosomes. 

The study of immunity against trypanosomiasis as the result of cure by 
chemotherapeutic agents is advanced by the work of Brown, Broom and Horne 
(1936) in microcataphoresis and the electric charge of hemoflagellates. It may 
be remembered that Rieckenberg (1917) found that if the blood of rats infected 
with 7. brucei, after treatment with certain drugs such as Bayer 205, was added 
to trypanosomes in vitro, the blood platelets tended to adhere to the trypanosomes. 
The reaction was referred to as ‘‘ Rieckenberg’s phenomenon,” or the “ adhesion 
reaction.”’ This reaction appears to be an immunity process and specific for 
the species and even strains of trypanosomes of which the treated animal has been 
cured. Brown and his collaborators found that the adhesion, whether of plate- 
lets, red cells, bacteria or other indicators, vis a vis trypanosomes in the presence 
of the plasma of the treated animals, was due to electrophoresis. It would appear 
that whereas the plasma of a normal animal bears a certain charge, when the 
animal is infected with the trypanosomes and treated with certain drugs, sub- 
sequently becoming immune, the charge is reversed. They made a number of 
observations on the charge of various species of trypanosomes in mice, rats and 
guinea-pigs, and found that some strains held a positive charge, some a negative, 
and others showed both positive and negative individuals in the same animal. 
They found that no alteration in the sign of the charge might take place during 
serial passage for as many as thirty generations, but, on the other hand, after 
apparent spontaneous cure and subsequent relapse, the sign of the charge was 
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invariably the opposite to that carried by the original strain. The writer has 
found that if an animal resists a first attempt to infect, but subsequently becomes 
infected with the original strain of trypanosome, the charge of the series is reversed. 
Again, alteration of the species of host may reverse the sign of the charge, but after 
a series of passages through the same species the original charge is restored. Broom 
and Brown have shown that a positively charged trypanosome im vivo is more 
susceptible to the action of tryparsamide than a negatively charged variant of 
the same species. The writer has also found that the charge of the trypanosome 
in relation tothat of the drug is a factor of considerable importance in chemotherapy 
and the immunity resulting therefrom. 

The immunity against 7. congolense in cattle treated with antimony is of the 
nature of an “immunity tolerance,’ the recovered animals becoming carriers of 
the trypanosome. This is what happens in nature, the game and some breeds 
of domestic stock in fly-infested areas becoming tolerant and “ reservoirs of 
infection.” They are, of course, very dangerous in that such animals are a potential 
source of contamination. As we have shown earlier, the wide dissemination 
of trypanosomiasis is largely due to latent cases which can travel undetected. 
On the other hand, the immunity set up by Bayer 205 and similar organic prepara- 
tions appears to be a “sterile ” immunity, the recovered animal being freed from 
the trypanosome. The writer, however, has observed that after reinfection 
there may be a temporary invasion of the blood by trypanosomes, although they 
disappear after a few days. During that period their blood is infective. These 
are serious objections. Both processes also depend upon a preliminary infection 
which has to be cured. While the deliberate infection of animals, knowing that 
they can be cured at the appropriate time, may be permissible, the infection of 
man with a highly virulent trypanosome would give rise to serious objection. 
Obviously, some other method will have to be devised, but now that it is known 
that an immunity can be set up against trypanosomes by artificial means, this 
should soon be forthcoming. 

Hitherto it has not been possible to set up in animals an immunity against 
trypanosomes by any of the devices employed for the creation of immunity 
against bacterial or virus diseases. Although it has been possible to cultivate 
trypanosomes in the test tube to the extent of causing them to multiply, they 
have not retained their pathogenic properties through many subcultures, and in 
consequence have not afforded an “ antigen”’ suitable for the stimulation of 
immunity against natural infection. Trypanosomes have had to be cultivated 
in the living body. It is now announced by Brutsaert and Henrard that they have 
been able to cultivate im vitro certain trypanosomes up to forty-nine generations 
and that some of them have retained their pathogenicity for 156 days. This 
suggests the possibility of creating an antigen either of trypanosomes or their 
products. But it is not known precisely how trypanosomes exert their harmful 
effects, and it is therefore uncertain as to the nature of the immunity which has 
to be created. The blood may contain vast numbers of T. lewisi, but the infected 
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animal may not be appreciably sick ; on the other hand, a sheep may be dying 
of T. rhodesiense infection, but trypanosomes may be extremely rare. There is 
evidence that a toxin is produced ; if it could be isolated and obtained in sufficient 
quantity and quality, an anti-toxic as distinct from an anti-parasitic immunity 
might be set up which would eliminate the dangers of infection previously referred 
to. However, these are but speculations. Now that it is known that immunity 
can be created artificially against trypanosomes, research in this direction will be 
stimulated and in all probability, sooner or later, a method of protecting man and 
animals against natural infection will be perfected. 


Summary. 

(1) The diseases caused by trypanosomes are widely distributed throughout 
the world, their dissemination being hastened by modern methods of transporta- 
tion. ‘‘ Carriers” of latent infection are the chief factors in their propagation. 

(2) The losses caused by these diseases are so great that they cannot be 
computed. 

(3) Present methods of control are localised and merely palliative. Inter- 
national action is necessary. 

(4) It is suggested that in the absence of any effective method of control, a 
method should be devised of rendering man and animals resistant to teypeeneneenn, 
as is done in the case of microbial and virus diseases. 

(5) Recent advances in chemotherapy resulting in the proof that immunity 
can be created against trypanosomes, indicate that this may yet be possible. 

(6) The limitations of existing methods are considered and alternative methods 
discussed. 

(7) Further intensive research in this direction is advocated. 
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Coronitis. 


By J. F. C. SWAN, M.R.C.V.S. 
Chigwell. 


THE prolonged wet weather experienced throughout last winter, spring, and 
early summer would appear to be the primary cause of the unusual number of 
cases of maceration of the coronary horn and subsequent coronitis recently en- 
countered. Particulars of five cases are given : 

Case 1—Chestnut thoroughbred polo pony. This animal had been turned 
out all winter; she had been well fed, but not housed. When brought up in 
April, separation all round the coronets of all four feet was noticed. There was 
some painful swelling of the coronary bands, and a little bloodstained exudate at 
the line of separation. Treatment consisted of thorough cleansing, followed by 
the application of antiseptics and emollients. Recovery was somewhat prolonged 
but complete. 

Case 2.—Aged weight-carrying hunter. This horse had been turned out on 
low-lying ground adjoining a sewage farm, water from which, owing to the heavy 
rain, had overflowed on to the pastures. When first seen, alarming symptoms were 
observed : the forelegs were swollen and cedematous, the coronets of the forefeet 
were swollen and very inflamed, and separation was well marked. At the line 
of separation there was a fairly profuse discharge of a yellowish, slimy character. 
It was feared that the hooves might drop off. Swabs of the discharge were taken 
and smears made therefrom stained by both methylene blue and Gram’s method. 
Fustformis necrophorus was demonstrable in large numbers. Treatment was 
carried out as before, with great success, recovery being complete and uneventful. 
Five days after treatment had been commenced further swabs were taken, and 
slides prepared as before; organisms were demonstrated only with difficulty. 
Treatment was applied to all four feet, although only the forefeet were at first 
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affected ; it may be noted with regard to the predilection site of this affection, 
that the hind feet later became involved, though to a much lesser extent. 

Cases 3 and 4.—The condition was seen in two hunters turned out in a field 
with a very muddy approach, and bounded by foul, stagnant ditches. Treatment 
was carried out as before, and total recovery ensued in ten days. 

Case 5.—This was a Clydesdale colt brought up for castration and found 
to be affected in one hind foot. The same treatment was adopted. 

Treatment in all cases was accompanied by strict attention to clean stabling 
and bedding, along with thorough cleansing of hooves and frogs. Poulticing in such 
cases is strongly contraindicated. My principal saw a case in a Shire mare, 
to which a hot bran poultice had been applied. When the poultice was removed 
the hoof came with it. A similar occurrence was witnessed by his groom when in 
the R.A.V.C during the War, in a horse brought home from Flanders. 


ff Castration and a Revelation. 
By G. MAYALL, M.R.C.V.S. 
Bolton. 


I was asked on June 9th to castrate a two-year-old pony, which I found grazing 
on low-lying ground which had been, and was at the time, frequented by ducks 
and fowls. The pony was cast on the grass in the usual way by side lines, and 
beyond abnormal sweating in the scrotal and perineal region, which had to be 
wiped away before operation was commenced, nothing exceptional was noticed. 
The testicles were removed with the écraseur, and just as the pony was released 
to get up he ceased breathing and quietly passed away. 

Post-mortem Examination.—The lymphatic glands of the colon were quite a 
picture, enlarged and tuberculous throughout their whole extent ; there were also 
tubercles in the liver and spleen. The heart itself was a pale dirty-grey, and 
_ globular, and on section the heart muscle on the cut surface was soft and friable, 
_ and pitted on palpation with the finger. There is no doubt that this diseased 
_ heart was unable to carry on and ceased to beat at the conclusion of the operation. 

In the course of practice one is often meeting with new experiences, but although 
I have castrated many equines, this is the first case of this nature that I have 
encountered. 


Tetanus in Young Lambs. 
By F. L. GOOCH, F.R.C.V.S. 
Stamford. 
Last lambing season I was asked to examine some lambs that had been 


recently castrated. I found one dead and several others affected with tetanus. 
I immediately injected some anti-tetanus serum, and had marked improvement in 
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two or three days, and most of the lambs recovered. No other treatment was 
adopted except that the scrotal wounds were cleansed and dressed with an anti- 
septic dressing. This season the owner noticed one or two lambs affected, and I saw 
them, had them removed from the field, andinjected anti-tetanus serum, and we lost 
two lambs. The farm must be badly infected, as we have had three horses during 
the last two years affected with tetanus after wounds, but, fortunately, all recovered. 
The infection is apparently confined to two grass fields. Can any reader of these 
clinical notes inform me of any method of destroying tetanus germs in the two 
fields ? 


CRYPTORCHID OR GELDING ?—AN INTERESTING 
LEGAL ACTION. 


THE following details, published in the Banffshire Advertiser for September 
16th last, will probably recall to mind others of a similar character in the minds 
of some of our older readers whose clients have on occasion sold, or unwittingly 
purchased, a “‘ cryptorchid ” under the guise of a “ gelding.”” The decision of the 
learned judge appears to have been made almost entirely on the legal aspect, 
especially as to whether the description given to the animal at the time of sale 
was of a fraudulent character. The case is worth reporting in detail : 

The pursuer was James A. Scott, farmer, Garbity, Orton, and the defender, 
Alexander Angus, farmer, Lower Allaloth, Colchan, Enzie. Pursuer, who pur- 
chased the horse from defender through the auction ring at Elgin, asked the 
Court to ordain defender to pay him £64 4s. and expenses, as repayment of the 
purchase price of the horse, loss and damage, and veterinary surgeons’ fees. 

Proof in the case occupied two days and some eighteen witnesses were heard, 
and recently the legal aspects of the case were argued before the Sheriff by the 
parties’ agents. The following are the Sheriff’s interlocutor and note, dated 
Banff, September 7th, 1937 : 

Having resumed consideration of the cause, finds (1) purchased in the sale ring 
at Elgin Auction Mart a horse belonging to the defender for £37; (2) that said 
horse was described in the sale catalogue as “ Gelding, 2 years old”; (3) that 
the description of the horse as a ‘“‘ gelding ” was incorrect in respect that in spite 
of two operations performed on it prior to its purchase by the pursuer it still 
retained certain of the proclivities of an “entire” horse ; (4) that the pursuer has 
failed to prove that the description of the horse by the defender as a “ gelding ” 
was a fraudulent misrepresentation on defender’s part, therefore repels the plea-in- 
law stated for the pursuer and assoilzies the defender ; finds the defender entitled 
to expenses; allows an account thereof to be given in and remits the same, 
when lodged, to the auditor to tax and report. 

NoteE.—-This action is based upon an alleged act of fraudulent misrepresenta- 
tion in the description of a horse exposed for sale by the defender in the ring 
of the Elgin Auction Mart. The admitted facts are, briefly, these: On September 
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25th, 1935, the defender exposed for sale a horse which was described in the sale 
catalogue as ‘‘ Gelding, 2 years old; sire, ‘Dunure Channel, 20741.’” This 
horse was bought by the pursuer for £37. He took it home and worked it until 
the beginning of June, 1936, and thereafter turned it out to grass in a field on 
his farm, where it stayed until it was sold by the pursuer, as a gelding, to William 
Edward, Dandaleith, Craigellachie, in October, 1936, for £60. 


The pursuer avers that while the horse was in his possession from September 
25th, 1935, till October, 1936, it showed no signs of being other than a gelding, 
but that shortly after its purchase by Mr. Edward it behaved in such a manner 
as to arouse Mr. Edward’s suspicion that it was not a gelding. He at once com- 
municated his suspicions to the pursuer, who had the horse examined by Mr. 
M’Vean, veterinary surgeon, Craigellachie, who certified that it was not a gelding. 
Mr. M’Vean’s opinion was confirmed by Mr. James Anderson, veterinary surgeon, 
Keith. 

It is admitted by the defender that before the horse was exposed in the Elgin 
Mart it had been twice operated on for castration purposes, the first time by 
Mr. Coull, veterinary surgeon, Buckie, when it was a yearling. Mr. Coull reported 
that he had only been able to remove one testicle and advised the defender to 
wait till the horse was two years old to give the remaining testicle, which was still 
in the abdomen, time to descend. The second operation was conducted by 
Mr. Ogilvy, veterinary surgeon, Turriff, in July, 1936, who, while admitting that 
he had been unable to find the remaining testicle, gave it as his evidence that 
he had succeeded in severing the spermatic cord to which the remaining testicle 
was attached and had thereby isolated and neutralised it. 

At the proof a large volume of evidence was led as to whether or not the 
horse, when sold by the defender, was de facto a gelding, but while it was highly 
interesting from the point of view of veterinary science, I do not think that any 
good purpose would be served by a detailed analysis of it here. I think I am 
right in thinking that at the end of the proof Mr. M’Naughton, for the defender, 
was not prepared to maintain that the horse was a gelding in the strict sense of 
that term; in other words, that by operation it had been completely deprived 
of its capacity to exercise its sexual instincts in any way whatsoever. Indeed, 
much of Mr. M’Naughton’s examination both in chief and in cross was directed 
to show that while in the pursuer’s own possession the horse had behaved in a 
manner inconsistent with its being a gelding. 

My own very clear conclusion from the skilled evidence is that while the horse 
had been rendered incapable of propagating its species it still retained its sexual 
proclivities to a sufficient extent to render it unsuitable for its work as a working 
farm-horse. That being so, the real question upon which the case must be 
decided is whether the pursuer has succeeded in discharging the onus on him of 
proving what his case stands by, namely, that the defender by describing the 
horse as a gelding when it was put up for sale in September, 1935, did so with a 
fraudulent knowledge that it was not a gelding. 
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This action was not raised till February, 1937, and while I am not prepared 
to sustain the defender’s plea of mora, I think that this long lapse of time must 
be kept in mind in considering the evidence. 

In determining whether the pursuer has proved his case, the evidence with 
regard to two incidents has to be closely considered. First, what was done 
and said when Mr. Ogilvy performed the second, and, as I consider it, unsuccessful 
operation in July, 1935? and, second, what actually passed between parties at the 
meeting which the pursuer had with the defender at Allaloth on November 5th, 
1936 ? 

With regard to Mr. Ogilvy’s operation, he went to Allaloth, the defender’s 
farm, in July, 1935, at the defender’s request. At the operation the defender, 
his son, George Angus, jun., his brother, George Angus, and James Clark were 
present. I have given careful attention to what these witnesses said as to what 
was said after Mr. Ogilvy had finished his operation. Their versions do not 
coincide; but that is not, I think, to be regarded with suspicion, looking to the fact 
that it was many months after the occasion when the evidence was given. On 
the whole, I think one is entitled to conclude from this part of the evidence that 
the defender had been assured by Mr. Ogilvy that by his operation he had gelded 
the horse effectively. With regard to the meeting between parties at Allaloth, 
again the evidence of those who were present is conflicting, and after very full 
consideration of the observations upon it made by parties’ agents at the hearing 
on evidence, I find it not possible to hold that it supports the pursuer’s plea of 
fraudulent misrepresentation. To justify the Court in sustaining this plea, 
I think that there must be more conclusive evidence than the pursuer has been 
able to adduce. The defender, as has already been observed, has been put to 
a serious disadvantage by the fact that no question was raised to him by the 
pursuer until thirteen months after the horse was sold by him at Elgin. 


In the whole circumstances I must hold that the pursuer has failed to prove 
his case, and I shall assoilzie the defender, with expenses. 


Abstracts of Current Literature 


Non-Union of Fractured Bones. Proceedings of the Royal Society of Medicine 
(Section of Orthopedics). June, 1937. , 


In a discussion on the ‘‘ Prevention and Treatment of Ununited Fractures,” 
Mr. A. M. A. Moore stated: It was suggested that the taking of an excessive 
number of X-ray films over a short period of time had some bearing on one case 
of non-union. A young man had forty-five films taken over a period of five 
weeks, and in his case this may have been a cause. Radiological evidence of bone 
infection was clearly demonstrated in 19 cases, and in thirteen of them surgical 
intervention was primarily responsible for non-union. In twenty cases radiological 
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evidence showed that prolonged over-extension was responsible for non-union. 
‘““A short period of over-extension for perhaps forty-eight hours is probably of 
great value in securing accurate reduction of a deformity, but the amount of 
weight can and should be very considerably reduced in as short a time as possible.” 
Mr. Moore comes to the conclusion that no general factors could be established 
for the causation of non-union. Excessive X-raying did not influence it. 
In nineteen cases, fourteen had had surgical interference. Twenty had been 
treated by prolonged skeletal traction during their early stages, and radiological 
evidence suggests that over-extension was the cause of non-union in many of these. 

Mr. G. R. Girdlestone laid ‘‘ great emphasis on the importance of damage to the 
circulation of the bone as a cause of delayed and non-union. Union depends 
upon active circulation in both the fractured ends.”’ 

The President, Mr. B. Whitchurch Howell, F.R.C.S., agreed that there 
had been non-union in cases in which the ends of the fracture had been distracted 
by skeletal traction either too severe or too prolonged without due regard having 
been paid to the necessity of impacting them when the correct length and position 
had been obtained. Periosteum, muscles and other structures were sometimes 
interposed between the ends of the bone, and for that reason open operation, 
and not drilling of the bone subcutaneously, was essential. The best results in the 
treatment of non-union were obtained by open operation, the periosteum being 
stripped extensively up and down the shaft, the ends of the bone freshened and 
a long, wide and massive autogenous bone graft inserted within the “‘ cigarette 
tube ” of periosteum thus prepared. 


Clarenburg, Dr. A., and Zwart, Dr. S. G. Tdschrft. v. diergenskunde, 
April 15th, 1937. 


From the report of laboratory experiments and the result of the inoculation of 
about 35,000 pigs in the field, we may conclude that with a formol vaccine against 
swine plague, prepared according to the methods of Japanese workers, in the 
laboratory as well asin practice, an immunity may be obtained which is sufficient 
to restrict to a large extent the damage inflicted by this disease to piggeries. 
As the organs used for the preparation of the vaccine contain a varying amount 
of virus, which cannot be established, not even approximately, the antigenic 
value of the vaccine will not always be the same. Under certain circumstances, 
most probably connected with a high-immunising power of the vaccine used and 
perhaps also with a temporarily lowered susceptibility of the pigs, even an immu- 
nity may be produced which resists a subsequent artificial infection with virulent 
material. The acquired immunity practically always protects against natural 
infection on premises where swine plague formerly occurred and usual cleansing 
of the piggeries took place. Vaccination specially has a preventive value ; 
how favourable the results may be in pigs on an already infected farm depends 
on the stage of incubation in which the animals to be treated has reached, and 
on eventual secondary infection. The virus present in the vaccine is either 


| 
| 
| | 
| 


382 THE VETERINARY JOURNAL 


killed or weakened to such a degree that the vaccinated animals are unable to 
spread the virus. Abscesses and phlegmons will only sporadically occur, or not 
at all, when, on applying the formol vaccines, all possible precautions are taken 
against itifection during the injection. 


Misbranding of Dodge’s Dog Soap. U.S. v. Louis FUNDLER (BABIGLO Co.). 


TuIs case involved a product the labelling of which contained false and mis- 
leading representations regarding its alleged effectiveness in the treatment of mange. 
The article contained inert ingredients that were not declared as required by law. 
On September 11th, 1936, the United States Attorney for the Southern District 
of New York, acting upon a report by the Secretary of Agriculture, filed in the 
district court an information against Louis Fundler, trading as the Babiglo Co., 
New York, N.Y., alleging shipment by said defendant on or about October 22nd, 
1934, from the State of New York into the State of Connecticut, of a quantity 
of Dodge’s Dog Soap which was a misbranded insecticide within the meaning of 
the Insecticide Act of 1910. 

The article was alleged to be misbranded in that the statement, “ Dodge’s 
Dog Soap for Mange,” borne on the carton containing the article, was false and 
misleading, and by reason thereof the article was labelled so as to deceive and 
mislead the purchaser, since the said statement represented that the article, 
when used as directed, would act as an effective treatment for any variety of 
mange that infests dogs ; whereas the article, when used as directed, would not 
act as an effective treatment for any variety of mange that infests dogs. Mis- 
branding was alleged for the further reason that the article consisted partially 
of an inert substance, namely, water, which inert substance does not prevent, 
destroy, repel or mitigate insects, and the name and percentage amount thereof 
were not stated plainly and correctly on the carton label ; nor, in lieu thereof, 
were the names and percentage amounts of each substance or ingredient of the 
article having insecticidal properties, and the total percentage of the inert ingre- 
dients present therein, stated plainly and correctly on the carton lable. 

On September 28th, 1936, the defendant entered a plea of guilty and the court 


M. L. Wilson (U.S. Acting Secretary of Agriculture). 


"Correspondence 


THE CAUDAL FOLD TEST. 
To the Editor of THE VETERINARY JOURNAL. 

S1r,—The articles on ‘‘ Cattle Tuberculosis in Canada,’’ by Dr. Geoffrey Brook, 
in the August and September issues (Vol. 93, Nos. 8 and 9) of The Veterinary Journal 
are as clear and full of detail as we have become accustomed to in his writings ; and 
as one who has lived there and taken part in the Tuberculosis eradication scheme, 
I can endorse his statements fully. It is to be hoped that the authorities in this 
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country will make a close study of the methods in use in Canada, which have brought 
such successful results. 

The purpose of this letter is to call attention to the fact that only the single intra- 
dermal test (designated the caudal fold test) is used in Canada, and that all reacting 
cattle are slaughtered and a careful post-mortem examination made by qualified 
veterinary surgeons atthe abattoirs, the results being recorded and published annually 
in the Veterinary Director-General’s Report (free on application). This constitutes 
a valuable proof of the efficacy of the caudal fold test, covering as it does thousands 
of reacting animals, and repeated re-tests of non-reactors would have revealed long 
ago any failure of this test to pick out the tuberculous animal. It is difficult, therefore, 
to understand why the caudal fold test has not been accorded official recognition in 
this country, and it would appear that no large-scale experiment has been undertaken, 
which has proved that the caudal fold test is inefficient compared with the double 

ntradermal test. 

The double intradermal test is a constant source of discussion and difference of 
opinion at meetings; calipers and measurements are required, yet the experts tell 
us that it is not the size, but the character of the swelling that matters. If this is so— 
then why measure ? Double the initial measurement is given as the criterion of a 
reaction; but I have seen over double the initial figure recorded in a catalogue of sale 
cattle, and yet the animal ‘“‘passed.’’ Farmers, already deeply suspicious of the test, 
see this, and their mistrust is further increased. Compared with the caudal fold 
test, the double intradermal test is more difficult to apply ; many animals, especially 
bulls, object very much to the prick of the needle in the neck and are not easily induced 
to stand still for the injection to be made, especially the second one, whereas the thin 
skin of the caudal fold is easily and quickly pierced and many animals never show 
any sign of having felt it. The double intradermal is the more expensive test, requiring 
double the quantity of tuberculin—1/15 c.c. only of Canadian Government tuberculin 
is the dose for the caudal fold test—but more important is the fact that the tester, 
especially if he be a practitioner, must make three journeys to complete the test 
instead of two, and this factor is much appreciated by farmers, who prefer to have 
their routine disturbed as seldom as possible. In any case, I believe many experienced 
testers who find a reaction at the forty-eighth hour do not carry out the second injection. 
I venture to say that if they would wait until the ninety-sixth hour they would never 
require to make a second injection. If a check test is required, use the ophthalmic 
test at the ninety-sixth hour. 

In fact it must be conceded that the caudal fold test, which was described by Sir 
John McFadyean many years ago, has been proved to be efficient by the huge volume 
of evidence of many hundreds of thousands of animals tested and post-mortem 
examinations of reactors carried on over a period of years by a highly competent staff, 
whereas the double intradermal test has not the volume of evidence in its favour and 
is certainly more laborious, costly and time-consuming. It is apparent that the pro- 
fession as a whole—as represented by the general practitioners—is not entirely happy, 
or even completely efficient, in the application of the double intradermal test. This is 
evidenced by Colonel P. J. Simpson’s letter in the Veterinary Record of June 19th last 
(Vol. 49, No. 25, p. 781), in which he appeals to general practitioners to “‘ bring them- 
selves up to date in the application of the test.” Under the provisions of the new 
Tuberculosis Attested Herds Scheme of 1937 we hope that the eradication of tubercu- 
losis from the cattle of England and Wales will at last really begin in a practicable 
manner, and a great factor to be considered will be the cost to the farmer. The 
caudal fold test can, of course, be done at less cost than the double intradermal test 
as it involves less time in the actual testing. No measuring and recording is required, 
and one journey is omitted altogether. I would therefore urge: (1) That the 
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N.V.M.A. Committee which sat some time ago to consider tuberculin testing, but 
whose report (if they have made one) has not yet been published, press forward their 
deliberations with especial reference to the use of the caudal fold test and publish 
their report as soon as possible. (2) That they urge the immediate standardisation 
of tuberculin to ensure a supply of potent tuberculin of known strength. (3) That 
they press for recognition of the caudal fold test. 

Of course, I do not wish it to be inferred that I consider the double intradermal 
test is not efficacious. I only desire to draw attention to the merits of the caudal 
fold test as being simpler in application and less costly, and to put forward its claim 
to official recognition.—I am, Sir, yours faithfully, 


Trimley, Suffolk. G. S. Murr. 


Reviews 


Annual Report of the Chief Veterinary Officer for West Sussex County 
Council for 1936-1937. 


In a comprehensive pamphlet of forty-three pages, Mr. L. Jordan, Ph.D., 
M.R.C.V.S., gives an account of the work he and his colleagues have accomplished 
in carrying out the Milk and Milk and Dairies Orders, the Milk and Dairies Act, and 
the Diseases of Animals Acts and Orders. The County Veterinary Service was intro- 
duced in February, 1934, and at present consists of the chief, four assistant veterinary 
officers, a clerical staff of three, and five part-time veterinary officers whose duties 
are limited to inspection of the five cattle markets that are held in the county. Dr. 
Jordan seems to get on well with the sanitary inspectors of the various rural and urban 
districts and gives them credit for their generous co-operation in the administering 
of the Milk (Special Designations) Order, 1936. We think that agreement, instead of 
conflict, is all to the good in carrying out effective work in this connection. An Order 
was made by the Minister of Agriculture that all sudden deaths of animals should be 
reported, but there was no increase in the number of confirmed cases of anthrax as 
a result. As regards tuberculosis of the udder, the quarterly examination of cattle 
kept these in check, and during the year there were not so many cases of this kind as 
previously. A strong point has been made of the examinations of sputum, and out 
of one hundred and eighty-nine samples taken from suspected cows, sixty-three, 
or 33.3 per cent. proved positive. There is some difference of opinion among the 
cognoscenti as to how these samples should be taken, and we wish Dr. Jordan had in- 
dicated his method. Attention is drawn to the Warble Fly Order, which, in our 
opinion, is rather slackly carried out all over the country, and in flying herds is particu- 
larly difficult to extract. Jdhne’s disease is very rife in the county and no effective 
measures can be taken at present against it. The West Sussex County Council has 
decided that the tuberculin testing of herds under the Milk (Special Designations) 
Order, 1936, shall be carried out by local practising veterinary surgeons chosen by 
the owners. It cannot be asserted that tuberculin testing is going ahead vigorously, 
but West Sussex compares favourably with five counties named. The usual criticism 
is made concerning the different standards adopted for the production of accredited 
milk and the granting of licences, but the West Sussex method appears to be good. 
Cheshire and Staffordshire have the most ‘‘ accredited ’’ producers, and West Sussex 
the fewest. Dr. Jordon criticises adversely the regulation in the Order that states : 
““ The herd shall not at any time contain any animal which to the knowledge of the 
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producer had before its introduction into the herd been tested with tuberculin and 
had reacted to the test.””. The number of farmers using milking machines in the county 
is increasing: last year, 80; this year, 114. We were interested in the small para- 
graph on “‘ Herd Management,’’ and Table 17. The more tuberculin-tested herds are 
formed and the reactors marked, the greater will be the demand for tuberculosis- 
free cattle. How will the supply be kept up when from 40 to 70 per cent. of herds 
react to the tuberculin test ? The state of affairs in America must be primarily much 
better than here when whole States are frequently declared to be free from tuberculosis. 
Dr. Jordan’s report is full of interesting information and certainly furnishes deep food 
for thought regarding effective control and administration of health measures for 
cattle. 


Livestock Disease Report—Department of Agriculture, New South 
Wales, 1936. 

THE Chief Veterinary Officer, in his ‘‘ General Remarks,’’ emphasises the depletion 
of his staff. Dr. Seddon, who was Director of Research, has been appointed Professor 
of Veterinary Science to the Queensland University, and suitable veterinary research 
workers are almost unobtainable. 

Livestock Statistics.—Horses, 534,853; cattle, 3,361,771; sheep, 53,327,000; 
Pigs, 397,535- 

Research investigations have been carried out in connection with ictero-hemoglo- 
binuria of calves, mineral deficiency, dermatitis, ulcerative stomatitis, grass tetany, 
blow-fly infestation, ulcerative granuloma of swine, infectious labial dermatitis, 
sterility deformity in calves, toxicity of ergotised grain, nutritional anemia, 
anthelmintics, toxemia jaundice, mortality following drenching, tetanus of sheep, 
pyzmic-hepatitis in lambs, contagious pneumonia in swine, suppurative otitis, arthritis 
in lambs, balanitis, coccidiosis, plant and mineral poisonings, etc. Amongst interesting 
items there occurs the finding of botulism-type organisms found in the soil of an area 
where many deaths were observed. Particulars as to unexplained deaths after 
drenching, internal parasites of sheep, poultry diseases, attempts to create an abortion- 
free area, poultry diseases, e.g., infectious laryngo-tracheitis, coccidiosis, worm infesta- 
tions, pullorum disease (heavy death-rate in chicks), sinusitis, infectious paralysis and 
fowl cholera. The extension of channels in the irrigation area is leading to an extension 
of ‘‘black disease.” The report is valuable as showing what is being done in veterinary 
science in the district of New South Wales, under the able guidance of Lieut.-Colonel 
Max Henry, M.R.C.V.S., B.V.Sc. 


Air Raid Precautions Memorandum No. 5. Anti-Gas Training. Issued by 
the Home Office (Air Raid Precautions Department). His Majesty’s 
Stationery Office. Price 4d. 

Tu1s Memorandum is a summary of circulars which have been issued from time 
to time, and outlines the organisation required for anti-gas training. It goes into 
details of schools, costs of training, instructors, and certificates, etc., but the most 
interesting chapter to the readers of this journal is that dealing with the question of 
providing anti-gas instruction for medical, dental and veterinary practitioners, as 
well as students and nurses, and we advise all readers to obtain this little pamphlet 
and so get an understanding of the organisation. 
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News 


METROPOLITAN DRINKING FOUNTAIN AND CATTLE TROUGH 
ASSOCIATION. 


Statistics of the number of horses drinking from sixty-seven of the numerous 
cattle troughs in the Metropolitan area in one day, between 9 a.m. and 5 p.m. (seven 
hours). June to August, 1932, 1933, 1934, 1935, 1936 and 1937. 


No. of No.of No.of No.of No.of No.of 


Trough situated at Horses Horses Horses Horses Horses Horses 
1932 1933 1934 1935 1936 1937 
Battle Bridge Road, N.W.1_... 126 119 IIo 122 
Bethnal Green Road, E.2 wes a 167 155 147 152 148 
Bessborough Gardens, 31 60 49 44 47 
Bishopsgate, E.C.2 nes one! S205 310 280 305 287 299 
Brixton Church, S.W.2 ... 119 122 96 92 77 
Byward Street, <> “SEO 700 775 620 533 550 
Caledonian Road, ae ioc) SBS 154 155 137 131 120 
Camberwell Station Road, S. E. 5 iva” 5S 34 28 37 34 32 
City Road, E.C.1. aio 223 95 119 120 124 
Clapham Common, S.W. 104 107 117 39 66 
Commercial Street, E.C.1 we ses 8307 320 310 331 272 283 
Cornhill, E.C.3_... 64 47 49 51 38 
Cromwell Road, S.W.7 . a ees 135 131 122 102 105 
Dalston Lane, E. 8 169 150 124 109 97 
Dartrey Road, S.W.1o ... 112 115 117 107 101 
Eaton Square, S.W.1 (2) Bs ioe: EBS 194 178 151 117 123 
Eldon Street, E.C.2 267 250 292 269 275 
Fair Street, S.E.1 (3)... 915 821 832 810 765 
Farringdon Road, E.C.1 i son OF 212 203 157 175 143 
Fernhead Road, Paddington ... << 42 70 61 65 60 
Finsbury Square, 436 500 560 595 605 570 
Fulham Road (Moore Park Rd., S.W. 6) 126 128 100 96 gI 81 
Gt. Eastern Street, E.C.2 205 222 226 236 205 217 
Gt. Portland Street Station, w. I. so eae 295 300 182 159 142 
Gt. Western Road, W.11 ee “ce ERO) 148 155 147 139 103 
Holland Street, S. E.t (2) +.» “690 657 555 570 565 592 
Hornsey Gate, Finsbury Park, N2 ... 62 67 66 55 58 42 
Horseferry Road, S.W.1 527 140 112 IIo 118 
Hyde Park Corner, W.1. 153 156 131 127 105 
Hyde Park Gate, S.W. 7 @) a on ae 56 57 62 63 41 
Islington Green N.1 an woe am 95 96 93 85 88 
Jubilee Street, E.1 330 300 287 268 311 
Kennington Lane, Lambeth nae ooo 151 188 264 276 280 
Leman Street, E.1 705 745 710 615 605 
Limehouse Church, E. 341 371 363 338 346 
Lowell Street, E.14 es aos ws 485 530 465 483 445 457 
Marble Arch, Wi 128 117 105 95 58 
Old Kent Road, S.E.1 ... i oe SES 120 119 138 127 130 
Ossulton Street, N.W.1 . ane os 52S 590 595 560 550 540 
Park Lane, W.1 ... <= 200 266 250 222 194 178 
Park Road, Marylebone, 38 50 57 52 
Pentonville Road, N.1 ... sie > 156 80 go 96 83 69 
Pitfield Street, N.1 eae ae «ss, 220 270 275 265 252 256 
Queen’s Road, ... 103 124 102 96 88 
Rushgrove Avenue, Hendon ... i — _— 45 44 41 
St. George’s Circus, S.E.1 = sew E85 182 143 155 141 96 
St. James’ Road, N.7 161 170 165 181 167 142 


St. John’s Street (Centre), E.C.1 se 58 71 94 112 gI IOI 
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Silverton Way ... 317 325 345 356 
Smithfield Market, E.C. I “(2) eee 605 615 590 575 565 530 
Strand, W.C.2 (by Gladstone Statue) .. 206 300 214 (223 154 

, Strand, W.C.2 (St. er le Strand 255 
Church) 177 295 245 | 206 221 
Stamford Hiil, N. ‘16 aus 51 53 58 71 57 
Stratford Broadway, E.15 aa sco QS 157 185 166 145 151 
Spencer Park, S.W.18 ... sia ry.” 50 53 76 75 72 
Surrey Docks, S.E.16 ... FOS 192 265 256 226 250 
Tabard Street,S.E.1.. 438 452 455 423 430 357 
Temple (Victoria Embankment), E.C. + 55 66 128 83 96 74 
Thurloe Square, S.W.7 . 63 66 70 47 54 63 
Trinity Square, Stepney. 392 408 402 
Tower Bridge Road, S. E. t wee ... 650 545 492 512 520 540 
Warwick Gardens 37 41 43 
Willesden Green, N.W. 10. 34 46 42 45 4° 
Wood Green (Fishmonger’s Arms), N.22. 22 30 33 41 45 39 
Woolwich Docks, E.16 (2) 113 122 125 II4 95 
York Road, Battersea, S.W.11... was EGA 180 185 193 184 190 
York Road, King’s Cross, N.1 ... ae (EG 105 102 94 83 89 
Yorkton Street, Hackney, E.2 ... 120 130 123 113 110 
Totals 13358 14183 14437 14182 13663 13257 


EXPORTATION OF HORSES—EFFECT OF NEW ACT. 


The Ministry of Agriculture desires to draw the attention of all persons concerned 
in the exportation of horses to the provisions of the Exportation of Horses Act, 
1937, which came into operation on October 1st. The regulations contained in the 
Diseases of Animals Act, 1g10, as amended by the Exportation of Horses Act, 1914, 
prohibited the export of any horse, ass or mule from any port in Great Britain to any 
port in Europe outside Great Britain, Northern Ireland, the Irish Free State, the 
Channel Islands, or the Isle of Man, unless immediately before shipment the animal 
had been examined by a veterinary inspector of the Ministry and certified by him in 
writing to be capable of being conveyed by sea and disembarked without cruelty, 
and also to be capable of being worked without suffering. The new Act of 1937 adds 
to the requisite qualification of fitness to travel and to work without suffering the 
further qualification that in certain cases specified below, the animal is, in the opinion 
of the Inspector, not more than eight years of age and also of not less value than certain 
specified amounts. The cases above referred to are where the inspector is satisfied 
that the animal is: (a) a heavy draught horse, (b) a vanner, mule or jennet, or (c) an ass, 
and the amounts referred to in relation to (a), (b) and (c) respectively are £25, £20 and £3. 
The Act of 1937 provides, however, that the above provisions relating to age and 
value shall not apply in the case of any animal as to which the inspector is satisfied 
either: (a) that it is intended to use the horse as a performing animal, or (b) that 
the horse is registered in the stud book of a society for the encouragement of horse 
breeding recognised by the Ministry, and is intended to be used for breeding or exhibition, 
or (c) that the horse is a foal at foot accompanying such a horse as is referred to in the 
preceding paragraph (b). The Act of 1937 further provides that if any horse (including 
ass, mule or jennet) presented to the inspector for examination before shipment is 
found by him to be in such a physical condition that it is cruel to keep it alive, or to be 
permanently incapable of being worked without suffering, the inspector must slaughter 
the animal or cause it to be slaughtered with a mechanically-operated instrument, 
and no compensation is payable to the owner of the animal. In all other respects the 
existing regulations continue in operation unchanged, and any shipping company 
or railway company intending to ship horses, asses or mules to any port or place 
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on the Continent of Europe outside Great Britain, Northern Ireland, the Irish Free 
State, the Channel Islands, or the Isle of Man, must give notice of the intended exporta- 
tion to the veterinary inspector of the Ministry at the authorised ports of shipment 
in accordance with the Exportation and Transit of Horses, Asses and Mules Order of 
1921. The authorised ports of shipment are London (including Tilbury), Southampton, 
Folkestone, Harwich, Goole, Hull and Leith. 


VETERINARY MEAT INSPECTION IN ARGENTINA. 


Dr. D. J. Schutte, Animal Husbandry Officer, South African Agricultural Depart- 
ment, who has been visiting Argentina, stated at an interview before he sailed for 
home that *‘ he had come out from South Africa on an official mission to study the 
Argentine methods of hygiene employed in the handling, preparation and transport 
of meat and meat products, and could only say that he was amazed at the high degree 
of efficiency these methods had reached. He said that he had travelled nearly all over 
the world on similar research, but could honestly say that he had nowhere found any- 
thing to equal them. From start to finish he could find no flaw in anything dealing 
with the methods employed, nor in the way the same were carried out, and he would 
have a lot to say about them on his return to his own country. Argentina, Dr. Schutte 
continued, was a privileged country for livestock breeding and possessed above all 
three tremendous advantages; the first being the enormous extent of level territory 
in which the rainfall was enabled to penetrate thoroughly, thus protecting the land 
from erosion which in many other countries washed away millions of tons of soil; 
secondly, he had been continually struck by the immense richness of the soil; and, 
thirdly, by the nearness of the sub-surface water to the surface, thus enabling the 
alfalfa roots to penetrate well into it. 

Dr. Schutte, who has visited most of the large local frigorificos and studied the 
methods employed in all branches of the freezing industry, further said that he had been 
immensely impressed by the scrupulousness of the veterinary inspection of the carcases 
and handling, dressing, cleaning, and preservation of the meat and meat products. 
He had particularly studied these methods with a view of employing them in South 
Africa for the meat used for the local consumption in the mining districts. A large 
quantity of meat was consumed in those districts, and the Government felt that all 
necessary precautions should be taken, so that the meat is not only expeditiously 
handled, but also that it is marketed with the very best hygienic methods as practised 
in this country. 


RICKETS IN LAMBS CAUSED BY COPPER DEFICIENCY. 


Dr. H. W. Bennetts, veterinary pathologist of the Western Australian Department 
of Agriculture, last week announced that, working in conjunction with Mr. F. E. 
Chapman, of the chemical laboratory, he had demonstrated that enzootic ataxia, 
popularly termed “rickets,” which affects lambs in coastal districts of Western 
Australia, and is apparently identical with the disease that occurs in other States, 
was due to copper deficiency. Spectrographic analyses of livers of a few affected and 
normal lambs showed a marked deficiency of copper in the former. Field experiments 
this season following the discovery indicated that a small supplement of copper as a 
chemically pure sulphate given daily to second-season ewes during the “ in-lamb ” 
period prevented the incidence of the disease in their progeny, although lambs born 
from similar ewes which received no copper were all affected with the disease when a 
few days old, and many died at birth. Ewes which received the copper were normal 
in the late in-lamb season, but others became markedly anemic. Daily administration 
of a small dose of pure copper sulphate arrested further progress of the disease in 
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affected lambs, and rapidly cured anemia in ewes. There were indications that con- 
sumption of salt lick, containing half per cent. of bluestone (copper sulphate), had 
a rapid and beneficial effect on the health of lambing ewes, and it appeared reasonable 
to expect that such licks would prevent the incidence of ataxia.—Pastoral Review. 


A NEW BEEF CROSS. 


Successful experiments have been carried out by a Lincolnshire (England) breeder 
to combine early maturity with the best beef characteristics of Lincoln Red cattle. 
It is now about two and a-half years since the Lincoln Red Shorthorn Society merged 
with the Shorthorn Society of Great Britain and Ireland. The breed has long been 
recognised as ideal as regards conformation, etc., for the present-day beef trade, but 
unfortunately it did not mature so early as the Aberdeen-Angus breed, although the 
evenness with which Lincoln Reds put on finish has been a favourable characteristic. 
In the present experiments Angus bulls have been put to Lincoln Red cows, with the 
result that a quickly maturing commercial cross, commanding top prices, has been 
obtained. It is interesting to note that the Angus reputation for hardiness has been 
maintained by the new cross.—Pastoral Review. 


PULPY KIDNEY IN LAMBS—VACCINATION OF EWES IN 
NEW ZEALAND. 


Vaccination of in-lamb ewes prior to lambing has been shown to be highly useful 
in lowering the mortality which occurs in lambs from entero-toxemia (pulpy kidney), 
and in anticipation of a number of sheep farmers desiring to take advantage of this 
line of preventive treatment arrangements have been made by the New Zealand 
Department of Agriculture to hold sufficient stocks of the vaccine at the Wallaceville 
laboratory. The vaccine is that prepared by the Commonwealth Serum Laboratories, 
at Parkville, Victoria, and will be issued to farmers on request at cost price. In 
using the vaccine, two injections are given to the ewes, the first (5 c.c.) six weeks before 
lambing, and the second (10 c.c.) two weeks before commencement of lambing.— 
Pastoral Review. 


REVOCATION OF SHEEP SCAB REGULATIONS. 


For some time past the Ministry of Agriculture has been considering carefully 
whether, on disease grounds, there is now any need for the maintenance of the regula- 
tions made by local authorities which required sheep moved into their areas from certain 
other districts of England and Wales to be double dipped either before movement or 
immediately afterwards. Now, after ascertaining the opinion of all the local authori- 
ties which were enforcing such regulations, the Ministry has decided that no good 
purpose would be served by their continuance, and an Order has been issued, dated 
August 9th, revoking these regulations made by Local Authorities under the Sheep 
Scab Order of 1928. The Ministry is also of opinion that there is no more reason for 
maintaining in force the Order which regulated the movement of sheep into Scotland 
and Northumberland than there is for continuing the regulations referred 
above, and in these circumstances the Sheep (Movement into Scotland and Northumber- 
land) Order of 1933 has also been revoked. 


CANADIAN FUR FARMS. 
New records were set up by Canadian fur farms in 1935, viz., in the value of pelts 
sold and number of silver foxes born on fur farms, whilst the revenue from the sale 
of live fur bearers was the highest since 1930. Of 7,495 fur farms operating in Canada, 
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6,632 were classified as fox farms, and 636 as mink farms. The number of fur-bearing 
animals born on the farms during 1935 totalled 245,528, and the total number of 
animals on hand at the end of 1935 was 202,363—Pastoral Review. 


Personal 


Mr. Hugh McL. Gordon, a research officer for the Council of Scientific and In- 
dustrial Research at the McMaster Animal Health Laboratory in Sydney, has been 
appointed Lecturer in Veterinary Parasitology at Sydney University in succession to 
Dr. I. Clunies Ross.—Pastoral Review. 
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